Using cross-section data for over 120 countries, we explore the relationship between gender inequality and economic growth. We contribute to the existing literature in two important ways. First, we use a broad measure of gender inequality that goes well beyond gender inequality in education, the focus of most existing studies. Second, we allow for heterogeneity in the growth and gender inequality relationship across low and high-income countries. Our results confirm that greater gender inequality is associated with lower growth. However, this negative relationship holds among the low-income countries but not among high-income countries. Our findings have important implications for the design and targeting of gender related policies.
Introduction
Promoting gender equality is fast becoming an important aspect of the global agenda. For example, the 2010 Millennium Development Summit lists gender equality as one of its main goals. Gender equality has a direct beneficial effect on the economic status of women, a sufficient reason by itself for pursuing policies aimed at gender parity. In addition, gender equality is widely believed to contribute to the overall development or growth rate of the economy (World Bank 2012). Precisely how strong is the relationship between gender equality and economic growth? Is this relationship uniform across all countries or is it restricted to only a group of countries? The present paper contributes to the literature on gender equality and economic growth by attempting to answer these questions.
Formal empirical evidence on the nexus between gender inequality and overall economic growth is limited. Evens so, the evidence that does exist is largely focused on the gender gap in education and its impact on growth. One argument for why gender inequality matters for growth is that if one believes that boys and girls have a similar distribution of innate abilities, gender inequality in education must mean less able boys than girls get the chance to be educated, and more importantly, that the average innate ability of those who get educated is lower than it would be the case if boys and girls received equal educational opportunities. With lower overall innate ability, growth rate could decline. This argument can be easily extended to beyond inequality in education such as inequality in business opportunities and access to jobs (Klasen 1999 ). Another possibility is that there could be complementarity between male and female education and well being. For example, if there are positive externalities in education between siblings then holding the overall level of education fixed, a more balanced distribution of education between males and females is likely to boost overall human capital and hence economic growth. It is conceivable that a similar argument may hold for other drivers of economic growth. Further, in many cases, greater gender equality may imply moving resources away from males to females. Such redistribution could have a positive effect on growth if women contribute more to growth than males through for example, investing more in children's education and health. Last, more often than not, greater gender equality is likely to be associated with better opportunities for women on an absolute scale and irrespective of the level of opportunities available for men. An absolute improvement in economic opportunities available to women is likely to improve overall growth as more people are now actively contributing to the economy.
In an early empirical attempt, Barro and Lee (1994) and Barro and Sala-i-Martin (1995) estimate the impact on growth (GDP per capita growth rate) of female years of schooling controlling for male years of schooling. They report a 'puzzling' a finding that higher female primary and secondary years schooling (i.e., lower gender inequality in education 1 ) is negatively associated with growth. Dollar and Gatti (1999) also estimate the impact of female secondary enrollment rates on growth. Controlling for male secondary enrollment rates, they find that higher female secondary enrollment rate (i.e., lower gender inequality in education) is associated with higher growth rate, but only in countries with relatively high levels of female education to begin with. In another study, Klasen (1999) uses the ratio of female to male total years of schooling as well as the growth rate of this ratio over time as their two measures of gender equality in education. Controlling for the overall (male plus female) level of total years of schooling across countries and its growth rate over time, the study finds a sharp positive effect of both their gender equality measures on growth rate.
We depart from the literature mentioned above in two important ways. First, we use a broad measure of gender inequality, the United Nation's Gender Inequality Index. The index measures gender inequality not just in education but also in other areas including health, employment and political empowerment. Second, we explore heterogeneity in the growth-gender inequality relationship in that we allow the strength of the relationship to vary between rich vs.
poor countries. Our results confirm that grater gender inequality is associated with lower per capita income growth in over 120 countries. However, this result is entirely driven by the sample of relatively low-income countries. At sufficiently high levels of income, there is no significant relationship between gender inequality and growth. Figure 1 and 2 provide a graphical illustration of this result.
Data and Main variables
The data we use is a cross-section of 122 countries. The estimation method used is Ordinary Least Squares (OLS) with Huber-White robust standard errors. Significant level is denoted by *** (1 percent or less), ** (5 percent or less) and * (10 percent or less). Descriptive statistics of all the variables used in the regressions are provided in It is well-known that regression results based on cross-section data tend to suffer from the omitted variable bias problem. However, this problem is likely to be less severe in our case since our focus is not on how gender inequality is associated with growth but on how this association between gender inequality and growth differs between rich vs. poor countries. For example, once could plausibly argue that gender inequality could spuriously pick up the effect of various dimensions of overall development like the quality of institutions, infrastructure, etc. However, even if this were the case, there is no reason to believe that this spurious correlation between gender inequality and other dimensions of overall development should be stronger in the poor countries and weaker in the richer countries.
Nevertheless, to further bolster our confidence against the omitted variable bias problem we control for a number of variables that are known to be correlated with gender inequality and/or growth. We also control for the interaction term between these variables and income to rule out the possibility that the differential impact of GII across low vs. high income countries is not spuriously driven by the differential impact of the covariates of GII across low vs. high income countries. The controls are as follows. We also eliminate region specific differences in growth that may be spuriously correlated with gender inequality. We do so by controlling for dummy variables for Asia, Africa, Europe, Latin America and the residual omitted category of all other countries (Africa, Asia, Europe,
Latin America, Other regions).
For additional robustness, we follow Dollar and Gatti (1999) and control for differences in civil liberty and economic freedom across countries and their interaction terms with Income. Last, we control for the square of GII. The motivation here is that GII and Income are likely to be inversely correlated and therefore our main interaction term (GII*Income) could spuriously pick up the effect of GII-squared on growth.
Estimation
Regression results are provided in Table 2 . We would like to caution that these results are in the nature of associations or correlations, suggestive of a possible causal link from gender inequality to growth. However, more rigorous work is required to truly establish causality.
Without any other controls, there is a positive relationship between GII and Growth and this relationship is significant at less than the 5 percent level (column 1). Note that this result contradicts our maintained hypothesis that greater gender inequality affects growth adversely.
One possible explanation here is that countries with higher income levels have lower growth rates (convergence) and also lower gender inequality. Hence, failure to control for differences in income level across countries could result in a spurious positive relationship between gender inequality and growth. Our results do not reject this explanation. That is, in column 2, we control for Income and find that the estimated coefficient value of GII now becomes negative and significant at the 5 percent level. The coefficient value is also large in absolute terms equaling -2.52. The estimate implies that moving from a country with least gender inequality in our sample (Netherlands) to country with the highest gender inequality (Yemen) reduces the growth rate by 1.8 percentage points. This is a large effect given that the mean level of growth rate in our sample is 2.61 percent. 3 Next, we add our main interaction term (GII*Income) to the specification. Regression results provided in column 3 show that interaction term is positive, economically large and statistically significant at the 1 percent level. In other words, the negative relationship we found above between GII and Growth is much stronger (more negative) in countries at low income levels than at high income levels. Specifically, the GII-Growth relationship is negative and significant at less than the 5 percent level below the 66 th percentile value of Income. For income levels between the 66 th and the 92 nd percentile value, the GII-Growth relationship is statistically insignificant at the 5 percent level. For income levels above the 92 nd percentile value, GIIGrowth relationship is actually positive and significant at the 5 percent level. We note that this 3 Adding the remaining level controls (i.e., all the controls discussed above except for the interaction terms) to the specification does not change the negative relationship between GII and Income mentioned above. For example, adding all the controls together to the specification, the estimated coefficient value of GII further increases (in absolute value) from -2.52 above to -3.87 (not shown) and it remains significant at less than the 5 percent level (pvalue of .044).
significant positive relationship at high income levels is not robust to the various controls (discussed in detail below). Quantitatively, a unit increase in GII is associated with a decrease in growth rate of 16.9 percentage points at the lowest value of Income (significant at the 1 percent level), but an increase of 3.9 percentage points at the highest income level (significant at the 1 percent level).
Columns 2-9 in Table 2 provide results when the various controls are added to the specification. These results show that irrespective of the set of controls: (i) the main interaction term is always positive, large and significant at the 5 percent level, (ii) at sufficiently low level of income in our sample, the impact of GII on growth is negative and significant at the 5 percent level, (iii) at sufficiently high level of income in our sample, the impact of GII on growth is positive, although this is not significant (at the 10 percent level or less) except for the specifications in columns 2 and 3 of Table 2 .
Since most of the literature on gender inequality and growth is focused on education, we checked if our results for GII discussed above survive controls for gender inequality in education or not. We did so by adding to the list of controls above (i.e., to the specification in column 9, As above, we also included the interaction terms between each of the two education variables and Income. However, these education controls did not change our main results much. For example, with all the controls discussed above included, adding the education related controls to the specification caused the estimated coefficient value of the main interaction term (GII*Income) to actually increase from 2.9 (column 9, Table 2 ) to 3.3 (significant at close to the 1 percent level, not shown).
Conclusion
Existing studies that gender inequality in education has an adverse impact on growth. We use a broader measure of gender inequality and find two results. First, the negative relationship between gender inequality and growth goes beyond education as it holds for the broader measure of gender inequality. Second, the strong negative relationship between gender inequality and growth holds among the relatively low-income countries, but not among high-income countries.
These findings are important from the policy point of view and also for properly sequencing gender specific reforms and the broader overall development efforts. We hope that the present paper inspires more work along similar lines. p-values in brackets. All regressions use a constant term (not shown) and Huber-White robust standard errors. Significance level is denoted by *** (1% or less), ** (5% or less) and * (10% or less). Sample size varies due to missing data.
